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Site Location



Site Configuration



T&S Investigative History

• EPA & USFWS (2004)

– Primarily metals and Polycyclic Aromatic 

Hydrocarbons (PAHs)

• URS (2010)

– Lead, arsenic, antimony and lead shot

• MDE (2010) requested expanded investigation

– Nitroglycerin (NG) and PAHs

• URS (March, 2014)

– Draft Final RF/FS addressing metals, NG and PAHs



EPA & USFWS (2004)
Lead Findings



URS (2010)
Lead: 0 to 3 Inches bgs



URS (2010)
Lead: 3 to 6 Inches bgs



URS (2010)
Lead: 6 to 12 Inches bgs



URS (2010)
Lead: 9 to 12 Inches bgs



URS PAHs and NG Investigation

• Followed the Incremental Sampling 

Methodology (ISM)



ISM

• ISM is a structured composite sampling AND processing 

protocol that reduces that reduces data variability and 

provides a reasonably unbiased estimate of mean 

contaminant concentrations in a volume of soil targeted 

for sampling. 

• ISM provides representative samples of specific soil 

volumes defined as decision units (DUs) by collecting 

numerous increments of soil (typically 30–100 

increments) that are combined, processed, and 

subsampled according to specific protocols. 

ITRC, 2012. Technical and Regulatory Guidance, Incremental Sampling Methodology.



ISM

• Is ISM always necessary?

– No

– i.e., for a homogenously distributed parameter a single 

discrete sample may suffice

• Does ISM always produce better results?

– No, such as when:

– A ‘hot spot’ drives unnecessary remediation

– A ‘hot spot’ is missed



Hot Spot Drives Unnecessary 
Remediation

Hypothetical results:

• Mean Soil Arsenic 

Concentration: 326 mg/kg

• Risk exceeds 1E-04

• Decision: Remediate DU

• Oops: About 94 percent of the 

DU is actually uncontaminated



Missed Hot Spot

Hypothetical results:

• Mean Soil Arsenic Concentration: 

1.5 mg/kg

• Risk less than 1E-06

• Decision: Do not remediate DU

• Oops: Red increment locations are 

very contaminated 



Why ISM for T&S PAHs and NG?

• To better estimate the mean PAH concentrations 

associated with the ‘chunky’ heterogeneous 

PAH distribution

• To fulfill the expectation that munitions 

constituents (MC) such as NG are best 

assessed by ISM

• To reduce analytical costs

• *Good apriori knowledge of PAH and NG 

contamination locations, which is necessary to 

appropriately define the DUs.



Apriori Knowledge of
Contamination Locations at T&S

• Visual Clues:

– PAHs: Target Fragments

– NG: Concrete Walkways at Firing Points Where NG 

Released

• Historic Operational Information

– Shotgun firing and target throwing at trap and skeet 

ranges follows well-defined rules



PAH DUs at T&S

DU1: H0: Contaminated

DU2: H0: Not Contaminated

DU3: H0: Not Contaminated

DU4: H0: Contaminated

DU5: H0: Contaminated

H0: Null Hypothesis



NG DUs at T&S

DU6: H0: Most likely area of 

contamination but probably 

not contaminated

DU7: H0: Most likely area of 

contamination but probably 

not contaminated

H0: Null Hypothesis



DU6 Increments Locations

• The increments collection 
was similar for all of the 
other DUs



T&S Increments



Laboratory Soil Sample Handling

• Air dried

• Sieved (2mm openings)

• Passing material ground in puck mill to pass 

0.25mm

• Pulsed mill operation and temperature 

monitoring to minimize volatilization

• 30 increments of pulverized fraction collected for 

extraction/analysis



Soil Sample Analysis

• PAHs: Sample Method 8270C SIM

– Sample is extracted and analyzed using gas 

chromatography/mass spectrometry (GC/MS) in the 

selective ion monitoring (SIM) mode

• Nitroglycerin: Sample Method 8330B

– Sample is extracted and analyzed using high 

pressure liquid chromatography/ultraviolet (HPLC/UV) 

or HPLC/Mass Spectrometry (MS)



NG ISM Laboratory Results



PAH ISM Laboratory Results



Questions?



Army Points of Contact

Steve Cardon, CHMM
BRAC Environmental Coordinator

Department of the Army 

Directorate of Public Works -
Environmental Division

4215 Taylor Ave; Suite 5115

Fort Meade, MD 20755-7058

steven.c.cardon.ctr@mail.mil

Markus Craig
Program Manager

Office of the Assistant Chief of Staff for 
Installation Management; BRACD

NC3 - Taylor Building

2530 Crystal Drive  # 5064 A

Arlington, VA 22202

Office phone: 703-602-0202

markus.a.craig@us.army.mil

Andrea Graham, CENAB-EN-HM
Department of the Army Corps

of Engineers, Baltimore District

10 South Howard Street

Baltimore, MD 21201

Office phone: 443-986-3444

Andrea.A.Graham@usace.army.mil
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